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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely and stably detect toner residual 
amount over a long term by independently controlling a 
separating/contacting means without depending on the 
attachment/detachment of a process cartridge or the action of a device 
associated with the attachment/detachment thereof. 
SOLUTION: The solenoid 29 of a sensor 27 is turned on with an image 
forming action signal, the sensor 27 is moved from a retreat position to 
a detection position, and the detection head of the sensor 27 abuts on 
and is pressured to a toner detection surface 25e so as to detect the 
toner residual amount. When an image forming action finishing signal is 
received, the solenoid 29 is turned off, and the sensor 27 is moved to 
the retreat position and finishes measurement. Since pressuring the 
sensor 27 and releasing the pressuring are performed only at the time of 
forming an image without depending on the insertion of the process 
cartridge 21 and opening/closing of an opening/closing cover 30, impact 
more than necessary is not given and the rupture of the sensor 27 and 
the deformation of a sensor holder 28 are prevented. Furthermore, since 
output measurement is performed only at the time of forming the image, 
toner inside a toner storage container 25a is completely stirred and the 
toner amount is accurately detected in a stable state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image support which has a latent image formed, and a development means to develop 
said latent image with a toner, It has the toner stowage container which contains said toner. A process 
cartridge removable on the body of equipment, A detection means to detect the existence or the amount 
of toners of a toner in said toner stowage container, Image formation equipment characterized by having 
formed a disjunction means to make said toner stowage container estrange [ estrange and it contact- 
pressurizes ] said detection means in the body of equipment, having not been dependent on actuation of 
the equipment accompanying attachment and detachment or this of a process cartridge, and constituting 
said disjunction means independently controllable. 

[Claim 2] Image formation equipment according to claim 1 characterized by constituting so that said 
disjunction means may be rotated and energized. 

[Claim 3] Image formation equipment according to claim 1 or 2 characterized by constituting so that 
drive control of said image support may be interlocked with and said disjunction means may be 
operated. 

[Claim 4] Image formation equipment of claim 1 which carries out contact pressurization of said 
detection means for said disjunction means at said toner stowage container at the time of image 
formation, and is characterized by constituting so that it may estrange at the time of non-image 
formation thru/or claim 3 given in any 1 term. 

[Claim 5] The image formation means by said process cartridge is image formation equipment of claim 
1 characterized by being an electrophotography process by the laser beam thru/or claim 4 given in any 1 
term. 

[Claim 6] Image formation equipment given in any 1 term of claim 1 characterized by recording the 
picture signal which has an image reading means to read an image and was read with said image reading 
means thru/or claim 5. 

[Claim 7] Facsimile apparatus characterized by having image formation equipment given in any 1 term 
of claim 1 thru/or claim 5, and the means of communications in which transmit the image received from 
the communication line to said image formation equipment, and this image is made to form. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which has the function 
which detects especially the existence or the residue of a developer in the electrophotography method 
image formation equipment which records image information using developers, such as a copying 
machine, a printer, and facsimile. 
[0002] 

[Description of the Prior Art] Image formation equipments, such as a printer, carry out alternative 
exposure to the image support uniformly electrified with the electrification vessel, form a latent image, 
with a development counter, imprint the image by this toner to a record medium, and perform image 
recording while they develop said latent image with a toner. The toner residue detection equipment 
which has arranged the component which generates an electrical potential difference according to the 
amount of toners in the interior or the exterior of a toner stowage container which contains a toner as a 
configuration which detects the residue or existence of a toner in such electrophotography equipment 
etc. is known. 

[0003] Since the serviceman of dedication needed to perform the maintenance of each part material if it 
was in such equipment, there was a case where it was accompanied by inconvenience, for a user. Then, 
what cartridge-ized said image support, an electrification machine, a development counter, the cleaning 
section, etc. collectively to integral construction, made possible the parts replacement of the image 
support which reached supply and the life of a developer when a user loaded the body of equipment with 
said cartridge, and made the maintenance easy is put in practical use in recent years. 
[0004] Conventional toner residue detection equipment is explained using drawing. Drawing 1 1 and 
drawing 12 are drawings explaining the configuration of the conventional image formation equipment 
toner sensor pressurizer. Process cartridge 120 shown in drawing Body 100 of equipment The receiving 
attachment and detachment are the closing motion covering 101. It carries out by opening. 
[0005] That is, as shown in drawing 1 1 , it is the body 100 of equipment. In the upper part, it is a hinge 
102. Closing motion covering 101 which can be opened and closed It is attached. Moreover, body 100 
of equipment Inside, it is a process cartridge 120. The tooth space with which it equips is provided and it 
is the toner sensor 103 in the tooth space. Toner sensor maintenance device 104 to hold It has prepared. 
And closing motion covering 101 When it opens, it is a process cartridge 120. It becomes possible to 
equip the above-mentioned tooth space, and is the toner sensor 103 at this time. It is the toner sensor 
maintenance device 104 to the location which an insertion tooth space can secure enough. It has 
evacuated. 

[0006] And process cartridge 120 Drum shaft 121 After being inserted until it bumped into the stopper, 
it is the closing motion covering 101. By closing, it is a process cartridge 120. Body 100 of equipment It 
is equipped. It is the closing motion covering 101 here. When it closes, it is the closing motion covering 
101. Pressurization member 105 prepared in the inferior surface of tongue Toner sensor maintenance 
device 104 Height 104 b is pressed. Thereby, it is the toner sensor maintenance device 104. It rotates 
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focusing on shaft 104 a, and is the toner sensor 103. Process cartridge 120 It constitutes so that toner 
stowage container 120 a may be contacted and may be pressurized. 

[0007] Thus, it is the toner sensor 103 to the exterior of toner stowage container 120 a. When a pressure 
welding is carried out, it is the toner sensor 103. If a toner fully outputs the signal of high level in 
between [ a certain ] in toner stowage container 120 a and the toner in toner stowage container 120 a 
decreases, the signal of low level will be outputted. Thus, said toner sensor 103 The existence of a 
developer is detectable with change of an output. 

[0008] Moreover, although illustration is not carried out, a toner sensor maintenance device is 
constituted possible [****] to an insertion tooth space, and it is a process cartridge 120. It is the toner 
sensor 103 by pressing with the outer wall at the time of insertion. It evacuates and is the drum shaft 
121 . If it inserts until it runs against a stopper, press will be canceled, and it is the toner sensor 103. 
Process cartridge 120 There are some which are constituted so that it may contact and pressurize. 
[0009] Anyway, it is a process cartridge 120 in image formation equipment. When equipped, it is the 
toner sensor 103. Toner sensor maintenance device 104 Process cartridge 120 Always being contacted 
and pressurized is common. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since [ like **** ] contact pressurization of the 
toner residue detection equipment is always carried out, when a long period of time passes in the image 
formation equipment of a configuration, it is the toner sensor maintenance device 104. Deformation of 
bending etc. will arise. Therefore, toner sensor 103 It becomes impossible to contact a detection side 
with sufficient welding pressure, and is the toner sensor 103. There was a problem that exact detection 
could not be performed from it becoming impossible to stick. 

[001 1] Moreover, it is the toner sensor maintenance device 104 like the former. It sets in the 
configuration in which **** is possible, and is a process cartridge 120. When inserted by the force 
beyond the need, it is the direct toner sensor maintenance device 104. An impact is given and it is the 
toner sensor 103. It is the toner sensor maintenance device 104 in destroy ****. Deformation arises. 
Moreover, closing motion covering 101 It interlocks, also sets in the configuration to pressurize and is 
the closing motion covering 101. When filed by the force beyond the need, the same destruction and 
deformation will arise. 

[0012] Furthermore, it sets in the conventional **** configuration and is the toner sensor maintenance 
device 104. Toner sensor 103 It holds with the spring in many cases. However, it is the toner sensor 103 
by the spring. There is a limitation in the stroke made to **** and it is the toner sensor maintenance 
device 104. The stroke will almost be absorbed by the pile of components tolerance. Therefore, toner 
sensor 103 in a detection side It becomes difficult to take out location precision, it becomes impossible 
to contact the detection location made into an aim, and exact detection cannot be performed. It is the 
closing motion covering 101 of the conventional example especially. In a configuration which 
interlocks, since a power point and the operating point are far, this inclination becomes remarkable. 
[0013] Then, this invention aims at offering the positive image formation equipment which it is 
stabilized and can detect a toner residue in a long period of time. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the typical 
configuration of the image formation equipment concerning this invention The image support which has 
a latent image formed, and a development means to develop said latent image with a toner, It has the 
toner stowage container which contains said toner. A process cartridge removable on the body of 
equipment, A detection means to detect the existence or the amount of toners of a toner in said toner 
stowage container, A disjunction means to make said toner stowage container estrange [ estrange and it 
contact-pressurizes ] said detection means is formed in the body of equipment, and it is characterized by 
having not been dependent on actuation of the equipment accompanying attachment and detachment or 
this of a process cartridge, and constituting said disjunction means independently controllable. 
[0015] 

[Embodiment of the Invention] Facsimile apparatus is explained for the first operation gestalt of the 
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image formation equipment and facsimile apparatus concerning [first operation gestalt] this invention 
with reference to drawing using an example. The whole facsimile apparatus block diagram which 
drawing 1 requires for this operation gestalt, drawing where the appearance perspective view, drawing 
3 , and drawing 4 of facsimile apparatus explain actuation of a disjunction means in drawing 2 , the 
block diagram with which drawing 5 explains the control system of facsimile apparatus, and drawing 6 
are the judgment sequences of a toner residue. 

[0016] It explains in order of the configuration of the image formation equipment for recording the 
configuration of the reader for reading the whole facsimile apparatus configuration and information for 
the configuration of the facsimile apparatus applied to this operation gestalt below, and receipt 
information, the configuration of each part of a process cartridge used for said image formation 
equipment, explanation of a detection means, the configuration of the disjunction means of a detection 
means, the configuration of a control-system block, and the judgment sequence of toner residue 
detection. 

[0017] (The whole facsimile apparatus configuration) The facsimile apparatus 1 shown in drawing 1 has 
the manuscript reader 2 which is an image reading means in the upper part, and has image formation 
equipment 3 in the lower part. Moreover, the feed section 4 which supplies the sheet which is a record 
medium under the image formation equipment 3 is attached. In the case of facsimile mode, this facsimile 
apparatus 1 transmits the image information read with the manuscript reader 2 by means of 
communications to the facsimile apparatus of a waterfall, and, in the case of copy mode, records with 
the image formation equipment 3 of self. 

[0018] (Reader) A reader 2 conveys Manuscript S and reads the image information currently recorded 
on this manuscript S. The manuscript S loaded on the manuscript installation base 5 as shown in 
drawing 1 carries out separation feed one sheet at a time by separation roller 6b which carried out the 
pressure welding to preliminary conveyance roller 5b which carried out the pressure welding to piece of 
preliminary conveyance press 5a, and this, inversion conveyance roller 6a, and this. And after reading 
the image information of Manuscript S by conveying making it press and stick to the adhesion mold 
sensor of the reading means 8 with the press means 7, it discharges on the manuscript discharge tray 1 0 
with the discharge roller 9. 

[0019] The adhesion mold sensor of the aforementioned reading means 8 can irradiate light from LED8a 
as the light source at the information recording surface of Manuscript S, can carry out image formation 
of the reflected light to optoelectric-transducer 8c through short focal image formation lens 8b, and can 
read image information. The read picture signal is transmitted to means of communications or image 
formation equipment 3 through the control means mentioned later according to the mode. 
[0020] In addition, slider 5c which can be slid in the conveyance direction and the rectangular direction 
of Manuscript S is prepared in the manuscript installation base 5, and by locating this slider 5c 
according to the width of face of Manuscript S can prescribe both the sides of the manuscript S loaded 
on the manuscript installation base 5. 

[0021] (Image formation equipment) Image formation equipment 3 is an object which irradiates the light 
figure based on image information from an optical means 11, forms a toner image on the photo 
conductor drum 22 which is image support as shown in drawing 1 , and forms an image by imprinting 
this on the sheet P which is a record medium, and being further established with the fixing means 20. 
The configuration of each part is explained below in order of an optical means 1 1 , the sheet conveyance 
means 14, the imprint means 19, and the fixing means 20. 

[0022] By carrying out an optical exposure based on the image information read from the external 
device of reader 2 grade etc., an optical means 1 1 forms a latent image in the photo conductor drum 22, 
and as shown in drawing 1 , it has contained laser diode 12a, polygon mirror 12b, scanner motor 12c, 
and image formation lens 1 2d in the optical unit 12. 

[0023] And if a picture signal is given, for example from the facsimile apparatus of other opportunities, 
laser diode 12a will emit light according to said picture signal, and will irradiate polygon mirror 12b as 
an image light. This polygon mirror 12b carries out high-speed rotation by scanner motor 12c, the photo 
conductor drum 22 which the image light reflected in this rotates through image formation lens 12d and 
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the reflective mirror 13 is irradiated, and exposes alternatively the front face of this photo conductor 
drum 22, and forms the latent image according to image information. 

[0024] The sheet conveyance means 14 is arranged in the lower part location of image formation 
equipment 3, and conveys the sheet P which is the record medium which records an image. The feed 
section 4 is equipped with feed cassette 4a withdrawal from the end, and one sheet carries out separation 
feed at a time by feed roller 4c of the configuration which cut separation pawl 4b and a circular part, and 
lacked the one top sheet of the sheet P loaded into this feed cassette 4a. the sheet P which became one 
sheet - 4d of cassette conveyance roller pairs, and a conveyance roller pair - the sheet P which it 
conveyed [ sheet ] to the imprint means 19 and had the image imprinted by 15 — a guide plate 16 — the 
fixing means 20 - conveying ~ the sheet P after fixing - a discharge roller pair - it discharges on the 
discharge tray 18 by 17. 

[0025] The imprint means 19 imprints the toner image formed in the photo conductor drum 22 on Sheet 
P. The pressure welding of the imprint means 19 is carried out to the photo conductor drum 22 of the 
process cartridge 21 with which it equipped through Sheet P, and it is constituted so that it may follow 
and rotate to rotation of this photo conductor drum 22. The electrical potential difference of a toner 
image and reversed polarity is impressed to this imprint means 19, and the toner on the photo conductor 
drum 22 is imprinted by Sheet P with this charge. 

[0026] The fixing means 20 fixes the toner image imprinted on Sheet P by electrical-potential-difference 
impression of said imprint means 19. The pressure welding of this fixing means 20 is carried out to 
driving roller 20a which carries out drive rotation, and this driving roller 20a, and it consists of fixing 
member 20b of the shape of a sheet which carries out follower rotation, and heater 20c arranged inside 
fixing member 20b. The toner image which the sheet P which passes the fixing means 20 could apply 
heat and a pressure while passing through between driving roller 20a and fixing member 20b, and was 
imprinted is fixed to Sheet P. 

[0027] (Process cartridge) A process cartridge 21 is equipped with image support and at least one 
process means. There is cleaning means 26 grade for cleaning an electrification means 23 to electrify the 
front face of image support, for example, a development means 25 to form a toner image in image 
support, and the toner that remained on the image support front face as a process means here. 
[0028] The process cartridge 21 concerning this operation gestalt arranges the electrification means 23, 
exposure section 24a, the development means 25, and cleaning means 26 grade around the photo 
conductor drum 22, contains and cartridge-izes them in housing 24 at one, and is constituted removable 
to facsimile apparatus 1. By opening the closing motion covering 30 constituted possible [ closing 
motion ] by hinge 30a by the upper part of facsimile apparatus 1 body, the interior of equipment is 
equipped with this process cartridge 21, and it is fixed by press means 30b prepared inside the closing 
motion covering 30. Each part configuration is explained below. 

[0029] The photo conductor drum 22 applies and constitutes the organic sensitization layer in the 
peripheral face of the drum base which consists of cylinder-like aluminum. The photo conductor drum 
22 is rotated according to image formation actuation by attaching this photo conductor drum 22 in a 
frame rotatable, and transmitting the driving force of the drive motor formed in the body of equipment to 
the flange gear which fixed at the longitudinal direction one side edge of the photo conductor drum 22. 
[0030] The electrification means 23 uses the so-called contact electrification method which the front 
face of said photo conductor drum 22 is electrified uniformly, and is electrified with the roller attached 
rotatable in this operation gestalt. The electrification means 23 prepares a conductive elastic layer in a 
metal roller shaft, prepares the elastic layer of high resistance on it, and prepares and constitutes the 
protective layer on the front face further. 

[003 1] A conductive elastic layer is constituted using what distributed carbon in India rubber layers, 
such as EPDM and NBR, and the operation which draws the bias voltage supplied to a roller shaft is 
accomplished. Moreover, polyurethane rubber etc. was constituted using the thing containing the 
conductive impalpable powder of a minute amount, and the elastic layer of high resistance has 
constituted the operation which restricts the leakage current to the photo conductor drum 22, and 
prevents the dive of bias voltage, even when the high electrification means of the pinhole of a 
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photoconductor drum or conductivity faces. Moreover, it has prevented constituting a protective layer 
from N-methyl methoxy-ized nylon, and the quality of a constituent of a conductive elastic layer or the 
elastic layer of high resistance touching the photo conductor drum 22 with it, and deteriorating the front 
face. 

[0032] And the electrification means 23 is contacted to the photo conductor drum 22, and carries out 
follower rotation, and the front face of the photo conductor drum 22 is electrified in homogeneity by 
superimposing and impressing direct current voltage and alternating voltage to coincidence at the 
electrification means 23. 

[0033] Exposure section 24a is for leading the light figure irradiated from an optical means 1 1 to the 
front face of the photo conductor drum 22 charged in homogeneity with said electrification means 23. 
This exposure section 24a is constituted by preparing opening in the housing 24 upper part of a process 
cartridge 21. 

[0034] The development means 25 conveys the toner contained in toner stowage container 25a by 
development sleeve 25b, and develops the latent image on the photo conductor drum 22 in a visible 
image, the stirring member stirred while sending out a toner in toner stowage container 25a so that it 
may mention later - a round trip — it has prepared movable. 

[0035] Development sleeve 25b is a cylindrical member made from aluminum, split-face-izes a front 
face by sandblasting processing etc., and applies and constitutes the conductive paint which mixed the 
pigment on it. Magnet 25c of nonrotation is arranged inside development sleeve 25b, and while forming 
a thin toner layer in a front face by rotating, enough frictional electrification charges to develop the 
latent image on the photo conductor drum 22 by friction with a toner are obtained. Development blade 
25d for regulating the thickness of a toner near the development sleeve 25b is prepared, and to the photo 
conductor drum 22, minute spacing is separated and it is arranged. 

[0036] The cleaning means 26 contacts the front face of the photo conductor drum 22, cleaning-blade 
26a for missing the toner which remained on the front face, and in order to dip up the toner which it 
failed to scratch, it is located under the cleaning-blade 26a, and it consists of waste toner reservoir waste 
toner reservoir 26for [ which was dipped up with sheet P26b by scooping up ] crawling and collecting 
toners which contacted front face of photo conductor drum 22 weakly c. 

[0037] The photo conductor drum 22 is rotated in a process cartridge 21, the front face is uniformly 
charged with the electrification means 23, a light figure is irradiated from said optical means 1 1 through 
exposure section 24a, and a latent image is formed in this photo conductor drum 22. By forming a toner 
image in this latent image with the development means 25, a visible image is formed and this toner 
image is imprinted on Sheet P with said imprint means 19. The cleaning means 26 removes the toner 
which remained on the photo conductor drum 22 after the imprint, it is charged again, and forms the 
latent image of the following image. 

[0038] (Detection means) In the location corresponding to toner stowage container 25a of image 
formation equipment 3 body, the magnetic bridge sensor (henceforth a sensor 27) is arranged as a 
detection means for detecting the toner residue in this container. The sensor 27 is performing the 
exchange of facsimile apparatus 1 body and a detection signal through the signal line for I/O which is 
not illustrated. 

[0039] The detection transformer is embedded in the interior of detection head 27a (refer to drawing 3 ) 
of a sensor 27, and this detection transformer consists of a total of three coils of two secondary windings 
which consist of one primary winding, and a criteria coil and a detection coil. The detection coil 
arranges the criteria coil on both sides of a primary winding to the top panel side of detection head 27a 
on the background of detection head 27a. 

[0040] If a current with a wave-like fixed signal is inputted into a primary winding from the transmitter 
formed in the 27 sensors inside of the body, the current which has a certain wave-like signal also in two 
secondary windings which consist of criteria coils and detection coils by electromagnetic induction will 
flow. It depends for the magnitude of the induced current at this time on ****** of space. Therefore, it 
detects how much consistency of the magnetic substance is in the predetermined range (detection range) 
from the core of a detection transformer by judging the wave-like fixed signal from a transmitter, and a 
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wave-like signal with the current which flowed by electromagnetic induction from the detection coil in 
the comparator circuit in which it was prepared to the 27 sensors inside of the body. That is, an output 
which is different by the case where there is nothing with the case where the magnetic substance is 
before detection head 27a will be obtained, and, thereby, a toner residue can be known. 
[0041] Moreover, since this sensor 27 corresponds to the difference in the magnetic consistency of the 
magnetic substance which it is going to detect etc., proper detection is possible by having prepared the 
screw core of ferrite nature in the detection transformer center section movable in many cases, and 
adjusting the location of this screw core. 

[0042] (Disjunction means of a detection means) The sensor 27 is constituted possible [ disjunction ] by 
the solenoid 29 which supports the sensor holder 28 and this sensor holder 28 of the product made of 
resin holding this to toner detection side 25e of toner stowage container 25a, as shown in drawing 3 and 
drawing 4 . That is, if a solenoid 29 operates with an input signal, it will move to the detection location 
shown in drawing 4 from the evacuation location shown in drawing 3 , and a sensor 27 will contact 
toner detection side 25e. 

[0043] Here, the sensor 27 is held free [ an inclination ] at the sensor holder 28 at the upper and lower 
sides and a longitudinal direction, and the stroke of a solenoid 29 is set up for a long time than the 
distance of an evacuation location to the detection location of a sensor 27. From these things, even if it is 
the case where deviation is produced for the location precision of the inclination condition of the sensor 
holder 28 to toner detection side 25e of a process cartridge 21, in case contact pressurization of the 
sensor 27 is carried out at toner detection side 25e, the sense of a sensor 27 is automatically adjusted to 
toner detection side 25e, and the front face of detection head 27a sticks it to toner detection side 25e. 
[0044] That is, in case detection head 27a and toner detection side 25e contact in this operation gestalt, 
when both are not parallel, one edge of detection head 27a contacts toner detection side 25e first, a 
sensor 27 rotates by being pressurized by the further predetermined pressure, it is stuck and the pressure 
welding of the detection head 27a is carried out to toner detection side 25e. 

[0045] (Control-system block) The control system of the facsimile apparatus 1 concerning this operation 
gestalt is shown in drawing 5 . CPU31 which controls the whole facsimile apparatus is constituted by 
the image-processing section which performs variable power of ROM which stores the control program 
of MPU etc., RAM used as the temporary storage section of the work area of various data processing, or 
image information, and an image, resolution conversion, etc. 

[0046] Moreover, it had a calender, a clock function, etc. which are set to CPU3 1 from a well-known 
configuration, and the field which stores the important system construction upper parts stored in RAM, 
such as one-touch key destination information and the software switch upper part, is protected from 
unexpected failures, such as interruption of service, by the battery back-up. The control system of 
facsimile apparatus 1 has taken the configuration which combined the above CPU 3 1 and each of other 
element through the interface. 

[0047] There is storage 38 grade which records the CPU external interface 37 linked to the read station 
34 for reading the display 33 for reporting the control unit 32 for a user operating it as each of other 
element and the condition of equipment and an image, the communications control section 35 which 
transmit and receive image information by communication link, the Records Department 36 which 
records the image read or received, a computer, etc., and various information. As for this operation 
gestalt, control and actuation are performed at CPU31 and the Records Department 36, and other 
elements omit explanation as a known thing. 

[0048] (Judgment sequence of toner residue detection) Next, the judgment sequence of the toner residue 
concerning this operation gestalt is explained using drawing 6 . If a print signal (SO) is inputted as 
shown in drawing 6 , image formation actuation (SI) will be started. Any, such as a start of the Maine 
motor, a start of photo conductor drum 22 drive, a start of scanner motor 12c, and generation of heat of 
heater 20c of the fixing means 20, are sufficient as the image formation actuation in this case. In 
connection with the signal of this image formation actuation, the solenoid 29 of a sensor 27 serves as 
ON (S2), it moves to the detection location shown in drawing 4 from the evacuation location shown in 
drawin g 3 , and contact pressurization of the detection head 27a of a sensor 27 is carried out at toner 
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detection side 25e. 

[0049] The time amount from an evacuation location to a detection location is measured here, and it 
judges whether the time amount which a sensor 27 can move enough from an evacuation location to a 
detection location passed as compared with the value set up beforehand (S3). And when predetermined 
time amount passes, a sensor 27 judges that contact pressurization is carried out to the toner detection 
side of a process cartridge 21, measures the output of a sensor (S4), and detects a toner residue. 
Moreover, if predetermined time amount has not passed, it does not measure. 

[0050] After image formation actuation is completed (S5), a solenoid 29 is also turned off in response to 
the signal, and a sensor 27 moves to an evacuation location, also ends measurement of the output of a 
sensor 27 (S6), and serves as print termination (S7). When image formation actuation is not completed 
(S5), a solenoid 29 becomes [ being turned on with as, and ] and contact pressurization is succeedingly 
carried out at toner detection side 25e. 

[0051] As shown in drawin g 6 , displaying on the display 33 (referring to drawing 2 ) of facsimile 
apparatus 1 top face reported the detected information without a toner to the user, while urging check of 
a process cartridge, and exchange to it, it suspended record actuation of facsimile apparatus, and it has 
prevented lack of the image information by the blur of a record image. 
[0052] As explanation was given [ above-mentioned ], by having constituted so that contact 
pressurization of the sensor 27 might be carried out only at the time of image formation, contact 
pressurization time amount will be shortened, deformation of the sensor holder 28 can be prevented, and 
endurance can be raised. 

[0053] Moreover, since it constituted so that pressurization of a sensor 27 and pressurization discharge 
might be performed ** [ according to / insertion of a process cartridge 21 or closing motion of the 
closing motion covering 30 ], it can prevent getting an impact beyond the need and destruction of a 
sensor 27 and deformation of the sensor holder 28 can be prevented. 

[0054] Furthermore, since the toner in toner stowage container 25a of a process cartridge 21 is enough 
stirred in order to perform output measurement of a sensor 27 only at the time of image formation, 
where a motion of a toner is stabilized, the existence or the amount of toners of a toner can be judged, 
and more exact detection can be carried out. 

[0055] In addition, although it continued in this operation gestalt at the time of image formation and the 
sensor 27 was explained as a configuration which performs contact pressurization, only in case a 
solenoid 29 is set to OFF and measured during image formation, you may make it the configuration set 
to ON. 

[0056] The second operation gestalt of the image formation equipment and facsimile apparatus 
concerning the [second operation gestalt], next this invention is explained using drawing. Drawing and 
drawing 10 drawing, drawing 8 , and drawing 9 explaining the disjunction means of the image formation 
equipment which drawing 7 requires for this operation gestalt explain actuation of a disjunction means 
to be are the judgment sequence of a toner residue. About the part to which explanation overlaps the 
above-mentioned first operation gestalt, the same sign is attached and explanation is omitted. 
[0057] Although explained in the above-mentioned first operation gestalt, using a solenoid 29 as a 
disjunction means of the sensor 27 which is a detection means, in the image formation equipment 
concerning this operation gestalt, disjunction of a sensor 27 is performed using a torque limiter. 
[0058] The sensor 27 shown in dr^ingJZ is held free [ an inclination ] like the first operation gestalt at 
the upper and lower sides and a longitudinal direction at the sensor holder 39. The sensor holder 39 is 
attached in the shaft 40 which has the sensor holder drive gear 41, and has connected the sensor holder 
drive gear 41 with drive gear 22a of the photo conductor drum 22. For this reason, with the drive of the 
photo conductor drum 22, it rotates in the direction of an arrow head, and the sensor holder drive gear 41 
rotates a sensor holder to the detection location shown in drawing 9 from the evacuation location shown 
in drawin g 8 . 

[0059] The torque value by which a torque limiter 42 is pressurized with welding pressure fixed after 
detection head 27a contacts toner detection side 25e of a process cartridge 21 is set up by arranging the 
torque limiter 42 and the electromagnetic clutch 43 between the sensor holder 39 of a shaft 40, and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/10/2005 



Page 8 of 9 



sensor holder drive gear 41 , and the electromagnetic clutch 43 is constituted so that the ON/OFF may be 
controlled by timing interlocked with the drive of the photo conductor drum 22. That is, when making 
toner detection side 25e carry out contact pressurization of the sensor 27, an electromagnetic clutch 43 is 
turned ON, and when evacuating a sensor 27, an electromagnetic clutch 43 is turned OFF. Thus, the 
shaft 40 by the side of a torque limiter 42 becomes free by setting an electromagnetic clutch 43 to OFF, 
and the sensor holder 39 is rotated from a detection location to an evacuation location with a self-weight. 

[0060] If a print signal (S10) is inputted as the judgment sequence of the toner residue concerning this 
operation gestalt is shown in drawing 10, the drive of the photo conductor drum which is one of the 
image formation actuation will be started (SI 1). In connection with the signal of this drum drive, an 
electromagnetic clutch 43 serves as ON (SI 2), it is moved to the detection location shown in drawing 9 
from the evacuation location shown in drawing 8 , and contact pressurization of the sensor 27 is carried 
out at toner detection side 25e of a process cartridge 21 . 

[0061] The time amount from an evacuation location to a detection location is measured here, and the 
comparison test (SI 3) of whether the time amount which a sensor 27 can move enough from an 
evacuation location to a detection location passed is carried out to the value set up beforehand. And if 
predetermined time amount has passed, a sensor 27 will judge that contact pressurization is carried out 
to toner detection side 25e, will measure the output of a sensor (SI 4), and will detect a toner residue. 
Moreover, while predetermined time amount has not passed, it does not measure. 
[0062] After a drum drive is completed (SI 5), in response to the signal, an electromagnetic clutch 43 
also serves as OFF, and a sensor 27 moves to an evacuation location, also ends measurement of the 
output of a sensor (SI 6), and serves as print termination (SI 7). If the drum drive is not completed, an 
electromagnetic clutch 43 is succeedingly maintained with ON. 

[0063] As explanation was given [ above-mentioned ], while being able to acquire the same 
effectiveness as the first operation gestalt by constituting, since it is the configuration which a sensor 27 
is made to contact with rotation of a shaft 40, the stroke which can keep welding pressure constant as 
compared with the case where a spring and a solenoid 29 are used is long, and it is hard to be influenced 
by components tolerance. For this reason, it is a simple configuration, and even if it does not make 
management of tolerance so severe, the location precision of detection head 27a can be taken out 
correctly. 

[0064] Furthermore, since the disjunction means in this operation gestalt can make occupied volume of 
the height direction small, it also has the effectiveness that the degree of freedom on an equipment 
design improves. 

[0065] In addition, while the photo conductor drum 22 was carrying out the rotation drive in this 
operation gestalt, it constituted and explained that contact pressurization of a sensor 27 was performed 
continuously, but only in case an electromagnetic clutch 43 is set to OFF and measured while the photo 
conductor drum 22 is driving, you may make it the configuration set to ON. In case the time of the 
power source of image formation equipment 3 body being similarly set to OFF and the closing motion 
covering 30 are opened and closed, when it constitutes so that an electromagnetic clutch 43 may also be 
set to OFF, for example, a process cartridge 21 is exchanged, it may be used to constitute so that a 
sensor 27 may be moved to an evacuation location. 

[0066] Moreover, although the combination of an electromagnetic clutch 43 and a torque limiter 42 
performed pressurization discharge of a sensor 27 in this operation gestalt, when the drive of the photo 
conductor drum 22 can be reversed, it may constitute using the torque limiter which can hang a load on a 
congruence hand of cut, and you may constitute so that this load may perform pressurization discharge. 
[0067] Although explained in the operation gestalt] [ besides [], above-mentioned first, and second 
operation gestalt, using facsimile apparatus as an example of image formation equipment, it is possible 
not to limit this invention to this, and to apply, if it is image formation equipment which uses process 
cartridges, such as an electrophotography copying machine or laser beam printer equipment. 
[0068] 

[Effect of the Invention] As explanation was given [ above-mentioned ], in the image formation 
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equipment and facsimile apparatus concerning this invention, the time amount which a detection means 
is made to contact can be freely set up by having constituted independently the disjunction means 
against the toner stowage container of a detection means to detect the existence or the amount of toners 
of a toner, controllable, for this reason, the contact pressurization time amount of a detection means can 
be shortened, deformation of a sensor holder is prevented, and endurance is raised things were able to 
be carried out. Moreover, since disjunction of a detection means was performed without depending on 
insertion of a process cartridge or closing motion of covering, it prevented getting an impact beyond the 
need and it became possible to prevent deformation of a detection means and a sensor holder. 
[0069] Moreover, by having constituted so that a disjunction means might be rotated and energized, 
even if it did not make it so severe, it became possible to take out the location precision of a detection 
head correctly. Furthermore, since occupied volume of the height direction of a disjunction means was 
made small, the degree of freedom on an equipment design was able to be raised. 
[0070] Moreover, it was able to consider as the simple configuration by having constituted so that drive 
control of image support might be interlocked with and a disjunction means might be operated. 
[0071] Furthermore, since the toner in a toner stowage container was fully stirred by measuring the 
output of a detection means only at the time of image formation, where a motion of a toner is stabilized, 
the existence or the amount of toners of a toner could be detected, and it became possible to perform 
more exact detection. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 7] 




[Drawing 1] 
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[Drawing 5] 



http://www4.ipdl.ncipi.go jp/cgi-bir^tran_web_cgi_ejje 



1/10/2005 



Page 4 of 8 



32 



mm 

34 



_____ 



33 

/ 

LjCD 

__LED 



31 



CPU 

MPU 
ROM 
RAM 



38 

HDD 



37 

___ 



CPUfl® 



35 



___ 



36 

L__L_ 



[Drawing6] 



http://www4apdl.ndpi.gojp/cgi-bin/tran_web_cgi_ejje 



1/10/2005 



Page 5 of 8 



I 



NO 



s 1 



S 2 




,S4 




YES 



i 



S 6 



S 7 



[Drawing 10 ] 



http://www4jpdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 



1/10/2005 



Page 6 of 8 



S10 



ON 



_ 



WB*7V?-ON 



NO 



S12 





YES 



i 



tW57fOFF 



I 



si6 



*7 



S17 



[Drawing 9] 
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